The United States finds itself at a very important strategic juncture.
Technological leadership, once the hallmark of American industrial might, is continuing to erode, and with it industrial productivity and personal standards of living.
The success of America's trading partners, particularly Japan, coupled with the potential threat posed by a united Europe, has heightened interest in the formulation of a strategic, long-term, and highly focused national industrial policy.
In that regard, the High-Performance Computing Act and the High-Performance
Computing and Communications Initiative, while directly responding to threats to technological leadership, indirectly offers a paradigm for the formulation and execution of industrial policy. This research specifically looks at the high-performance domestic and international computer industry, addresses the requirements for continued government research and development spending, offers specific recommendations for improving government and industry cooperative efforts (consortia) and examines how future government policy could be better focused to improve productivity and increase national wealth.
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INTRODUCTION
Within the past ten years, the United States, Japan and the European Community have embarked upon massively funded research and development programs in computers, information processing (read software and system integration), and communications technology.
These initiatives are based upon a simple assumption, "the nation that dominates this information-processing field will possess the keys to world leadership in the twenty-first century. Page 5
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Holcomb distinguished between two types of government -industry relationships, that of "friendly buyer" or that of "fly off."
,,In the friendly buyer relationship, the government agrees to purchase supercomputers from industry prior to their development. In such a relationship the government sets very loose "requirements" and provides considerable software development support after delivery.
By contrast, in the fly off relationship, the government contracts to purchase supercomputers only after they pass detailed system specifications.
Most fly off acquisitions involve two or more contractors in the early phase of development.
A competition is held and the government selects one firm for further development phases, with all other firms being eliminated from that round of development and acquisition. "6 The end result of these two approaches to development and acquisition has been, quite frarkly, a mixed bag. Innovative packaging resulted in exceptional performance that was five times that of earlier computers, for about half the price.7
The government procured the CDC 6600 as a "friendly buyer".
It had no specific performance requirements but accepted CDC's specifications and agreed that the Atomic Energy Commission's Lawrence Livermore National Laboratories (LLNL) would be the first user. CDC wanted the prestige of a national laboratory behind the 6600 to help in its commercial ventures. Despite penalty payments for late delivery, the 6600 became a classic and established CDC's reputation as a manufacturer of high performance scientific computers.
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CDC followed the 6600 with the 6800 and the 7600, the first two production models being delivered to LLNL in 1969. These machines were procured using the "friendly buyer" approach.
However, the next requirement for super computing was the National Aeronautics and Space Administration (NASA), using a "fly off" procurement.
The requirement was for a parallel processor using 64 processing elements at the University of Illinois. Gallium arsenide is several times faster than silicon and more tolerant of changes in temperature.11 Both the C90 and Cray 3 cost about $30 million and will achieve peak processing speeds of 16
gigaflops.
The impact of government's decision to cancel this contract with Cray's new startup company, remains to be seen. 12 The bottom line is, the US government has played a significant role in determining the players in the top-end of the computer industry. Despite reduced budgets for defense and other areas of government expenditures, the government can be expected to continue to play an important and highly influential role in shaping this segment of the computer industry. It is however, incumbent upon government to measure previous successes and failures to determine its future "leadership" role.
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Leading Edge Computing "The bottom line is that any country which seeks to control its future must effectively exploit high performance computing.
A country which aspires to military leadership must dominate, if not control, high performance computing.
A country seeking economic strength in the information age must lead in the development and application of high performance computing in industry and research."
White House Science Committee -Nov 1985 As discussed previously, Cray Research remains the country's only manufacturer that is commercially successful in selling super computers.
Despite this fact, it is misleading to think that the United States is down to one manufacturer to face the bulk of the competition from Japan and the European Community. Corporation is developing a prototype computer containing 65,536
processors. These "massively parallel" designs face significant hurdles before they become commercially viable, but they serve a Moving "leading edge" technology quickly into production has been one of the main thrusts of Intel's designers. The IOTA stage produced a concurrent in/out facility that the company incorporated into its iPSC 2 machines. GAMMA converted the 80386-based processing nodes to i860-based processors and was the direct predecessor of the iPSC-860 line. The DELTA stage will include up to 500 processing nodes and will offer performance up to 32
gigaflops. DELTA will also move to a new interconnection scheme ,,~~~Pg 13 ....
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While Intel has no current plans to market the DELTA machine, it has sold one to a recently formed super computer consortium, Concurrent Supercomputing Consortium, of 14 research institutions that will share the DELTA. One of the major objectives of the consortium, will be to identify strengths and weaknesses of the MIMD and SIMD approaches, as well as address the development of software compilers, that will optimize software for either approach.
The Intel and DARPA SIGMA machine will incorporate new Intel designed chips and be used as a testbed for new super computing technology.
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"Critical Technologies"
The speed of super computers will increase only by about a factor of two using currently materials (assuming architecture remains constant), which is insufficient to solve the types of scientific problems the applied research and development communities want to solve. While some researchers are turning to massively parallel architectures to increase speeds, like Thinking
Machines and Intel, researchers are also looking at expanding the super computing performance envelope through advanced materials.
The purpose of this section is to briefly examine some of these technologies to gain an appreciation of the research taking place that will lead to significant enhancements in performance. It appears that European manufacturers are looking to the U. S. and Japan, for teaming arrangements to obtain needed technologies.24
Although European initiatives merit monitoring, they are not believed to be a threat to super computer developments or expected to become a major competitor for U.S. super computer manufacturers.
US SUPERCOMPUTER INITIATIVES
On July 10, 1990, the U. S. Each consortia will be lead by a national laboratory, with participants from industry, Federal laboratories, and educational institutions.
--Solicit advice of potential users throughout development. important role in helping to form R&D consortia and other collaborative arrangements led by industry and universities.
--
The budget proposes to make the Research and Experimentation tax credit permanent. With efficient technology transfer, these systems will be the foundation of new commercial super computers and workstations.
--Advanced Software -Development of generic software to realize performance potential of highly parallel and networked super computers.
--National Research and Education Networka significant upgrade of existing federally supported networks to provide a distributed computing capability.
This gigabit network will become the foundation for sophisticated commercial networks. The first attempt was to apply the theory of "supply-side economics". This was based upon the assumption that lower taxes would stimulate economic growth, and the resulting economic growth would offset a loss of government income though higher taxable income. In theory, this would more than off-set short term losses.
However, this economic policy resulted in record deficits, ultimately causing the Federal government to "crowd out" industry and consumers in global capital markets to service deficits. Now, in the 1990's, there is increasing interest in the development of national industrial policy, largely due to the perceived success of Japan in strategic economic planning. Evolutionary development also get products into the marketplace soonest . . . resulting in a faster return on investment and increasing the scope of the initiative.
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-> Govcrnment must go out of its way to eliminate its adversarial relationship with industry, whether real or perceived.
This is critical to changing the nature of American industry.
-> The smooth and efficient transfer of technology to industry must be the bottom line of government industrial strategy. This is something that the U. S. has not done well and must become a major objective of a fully integrated R&D community.
The real test of this strategy will, once again, be the integration and leverage these technologies provide American 
